n fall 1984, the survey of collections subgroup of the Syracuse University Libraries Preservation Committee was charged with determining the best method of surveying the non-rare book collections of the Syracuse University Libraries in order to determine the nature and size of their preservation/conservation concerns. Checking the relevant literature and contacting individuals involved in preservation surveys at other institutions provided two types of information: criteria for judging book condition and methods of determining a valid statistical sample. This information was gathered to answer the following questions: (1) How many kinds of preservation problems exist? and (2) What percentage of the collection show these problems?
n fall 1984, the survey of collections subgroup of the Syracuse University Libraries Preservation Committee was charged with determining the best method of surveying the non-rare book collections of the Syracuse University Libraries in order to determine the nature and size of their preservation/conservation concerns. Checking the relevant literature and contacting individuals involved in preservation surveys at other institutions provided two types of information: criteria for judging book condition and methods of determining a valid statistical sample. This information was gathered to answer the following questions: (1) How many kinds of preservation problems exist? and (2) What percentage of the collection show these problems?
Utilizing this information, the survey subgroup developed a series of recommendations to the Preservation Committee. These recommendations covered sample size; the use of random numbers and mapping the collection prior to selecting volumes for examination; criteria to be checked; the value of a pilot study; and personnel, training, and materials needed to carry out such a study. A timetable and cost estimates for these recommendations were also suggested.
The Preservation Committee accepted the recommendations and agreed that the survey should be carried out during summer 1985. The work would be done by members of the subgroup and work-study students.
Financial support for the survey was provided by New York State Legislation for the Conservation and Preservation of Research Materials. Syracuse University is one of eleven comprehensive libraries in New York State that receive annual statutory grants.
METHODOLOGY
The preservation surveys conducted by Yale University and Stanford University influenced the methodology adopted by the survey subgroup at Syracuse University. 1 Modifications were made to suit local needs and constraints. Factors of time and money played an important role. The survey could be neither as large nor as long as the one carried out at Yale.
Randall Bond is Art Librarian, Mary DeCarlo is Mathematics Librarian, Elizabeth Henes is Reference Librarian, and Eileen Snyder is Physics and Geology Librarian at Syracuse University, Syracuse, New York 13210.

Sample
The book and periodical collections of the following libraries were studied using a stratified random sample: E. S. Bird (general reference, fine arts, humanities, social sciences, and area studies, excluding the rare book department), science and technology/Carnegie (general science, biology, chemistry, engineering, and mathematics), physics, and geology. Stratification ensured that a proportionate number of books from each subgroup was surveyed (see appendix A).
Random Numbers
A program generating random numbers to be used in selecting survey volumes was prepared by a computer science student at Syracuse University. Numbers were generated for each location of the library to be surveyed. The random numbers consisted of the following elements: floor or location (one or two digits), stack or range (one to three digits), section (one or two digits), shelf (one or two digits), and volume (one or two digits).
Mapping
Prior to the generation of random numbers, the library collections were mapped and labeled to indicate shelving arrangements and numbers. Each stack or range was labeled with a number, and a tally was made of the number of sections and shelves in each range. These data were used in the course of generating random numbers for each location.
Questionnaire
Development of the questionnaire was the most lengthy process in the preservation study. The subgroup was concerned that the questionnaire be easy to use and straightforward as well as recording all relevant data. This was essential, since the bulk of the survey was to be carried out by work-study students. Therefore, some of the more detailed and sophisticated analyses of book structure used in the Yale survey were eliminated. The following criteria were in the final revision of the questionnaire: . Date volume surveyed 2 The form was modified for the pur-pose of this study by the use of a cardboard overlay that singled out certain spaces for data entry (see figure 1 ).
Staff
The subgroup proposed to have the staff work in pairs for both the selection and testing of volumes for the sample. In selecting materials, two staff members would go to the stacks, one with a list of random numbers and a book cart. The other member would retrieve the items from the shelves as the random numbers were called out. If there was no item for that number, the next number would be called out until a full cartload of books was obtained. These would then be taken to a study room, within the location being sampled, where they would be studied against the questionnaire. The two staff members would take turns making observations and_ recording data.
The pH and fold tests were to be carried out simultaneously. A page toward the middle of each volume would be marked near the margin gutter with a Light Impressions pH Testing Pen #2396. While the pH chemical was reacting, the upper corner of the page would be folded back and forth and creased up to 16 times, or less if the corner broke off earlier. These two tests would indicate the acidity and brittleness of the paper used in the volume. Staff for the pilot -surveys would consist of members of the survey subgroup. For the full survey, work-study students supervised by members of the subgroup would be utilized.
Data Analysis
The primary analysis of data from the survey was accomplished by Syracuse University Testing Services using the machine-readable answer sheets that they had provided for the survey. Consultation between members of the survey subgroup and Testing Services staff led to the establishment of format and correlations to be produced from the raw data (see Appendix B).
PILOT SURVEY
In order to test the questionnaire, the random number sample, and the proceMarch 1987 dures to be followed, a pilot survey utilizing the collections of the fifth floor (area studies) of Bird Library was carried out from June 10 through 14, 1985. Two teams composed of the four members of the subgroup carried this out in about forty hours of work (i.e., twenty hours per team). Additional help was provided by the preservation coordinator and her assistant.
The random numbers tables presented the main problem during the pilot survey. Many of the random numbers did not yield items to be checked, resulting in a sample size that was too small. Analysis resulted in the discovery of two problems: (1) the programmer had input incorrect data relating the mapping of the collections and the random numbers to be produced, and (2) the range of numbers for selecting an individual volume from a shelf was found to be too high. It was changed from one to forty to one to twenty. These modifications in data input and the volume range produced a new set of random numbers that yielded an adequate sample of material. When the survey was completed, the data sheets were given to Testing Services to be tabulated and analyzed for a variety of correlations. The success of the pilot study thus provided the final impetus for the subsequent full survey of the collection.
FULL SURVEY
The full survey of the Syracuse University Library Collections was carried out between July 16 and August 7, 1985. Eight work-study students put in a total of 315 hours on the project. A training workshop for the student surveyors was held on July 16 to acquaint them with the goals and procedures of the study. Each student was given a packet that included the names, offices, and phone numbers of the supervisors, a list of surveyor codes for identification purposes, a list of country of publication codes, a list of materials and supplies, instructions for finding books to evaluate and for filling out the test forms. The orientation workshop included a step-by-step presentation of how the survey was to be done. There were samples of book types and problems that might be encountered. The students were divided into pairs for a practice session and each pair was given about twenty books to practice on. After ten books, the students traded activities so that the observer became the data recorder and vice versa. When the full survey began, students were at first scheduled to work in pairs. Due to classes and other scheduling conflicts, some of the study was carried out by students working on their own. This did not seem to pose any problems, and the survey was carried out accurately and efficiently. On two floors there were not enough random numbers to provide a full sample, so additional numbers were generated to bring the sample up to the required size. The results of the survey and March 1987 the information and correlations they provided make up the remainder of this report.
RESULTS
Presentation of the Data
Results are compiled in tables 1 through 7. The total holdings for each location, the sample size, and the standard error are given at the head of each table. Findings for each question in the survey are expressed as the number of volumes in the sample over the percentage in the sample. The last column in each table gives the overall characteristics of the sample. Characteristics of the collection for e(!.ch library building are presented in tables 1 through 3. These are followed by data describing the condition of the collection for each library location in tables 4 through 6. Table  7 displays variable intersection frequencies and proportions. Intersecting variable frequencies show the combined effect of two variables on a single volume, for instance, brittle books that also have an acidic pH value. Tables 1 through 6 were constructed by combining the data for locations basement through fifth floor of Bird Library and labeling it ''Bird''; combining data for levels one through seven of the Science & Technology Library and labeling it ''Carnegie''; and combining the physics collection with physics storage, located in Carnegie, and labeling it ''Physics.'' Geology remained a separate location. In addition, statistics were computed for the totals for all locations and labeled "Overall."
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Tabular data are stated in a frequency/ column percent format for each cell, where frequency is the number of volumes having a given characteristic and in the specified location. Column percent is the percentage of books in the stated location with the given characteristic.
For example, in table 1 the first cell under the "Bird" column describes the monographic collection in Bird. The numbers given are 1300/75.45. This means that from the sample of books examined at Bird Library, 1300 were monographs. The second number shows that 75.45 percent of the sampled books in Bird were monographs.
Characteristics of the Collection
Details of the characteristics of the collection revealed by the survey are found in tables 1 through 4. Two-thirds of the sample were monographs, and one-third peri- odicals. Sixty percent of the total sample were circulating items, and of these 22% had circulated in the last five years (table
The great majority (85%) of the books in the collection are in rigid covers, i.e., leather, cloth, mixed, boards, or boxed. Only 15% are bound in less durable covers such as limp paper, stiffened (i.e., reinforced) paper, or pamphlet binding (table   1) .
In general, the collection sampled is recent in age: more than half falls into the 1960 to 1979 period. Seventy-nine percent of the volumes date from 1940 to 1985 (table 2). More than half were published in the United States, followed by England, West Germany, and France (table 3) . The countries represent the major collecting areas of the library.
The sample was highly acidic (table 4) . By use of the indicator bromocresol green, it was found that approximately 62% of the books were very acidic (the indicator turned yellow at a pH of lower than 5.4), 25% were acidic (the indicator stayed green as applied), and only 12% were nonacidic (the indicator turned blue).
A correlation of acidic paper is eventual embrittlement. However, a folding endurance test on the sample showed a surprising result. Seventy-seven percent of the books sampled passed 15 or more folds, 8% fell into the 5-14 fold category, 10% were fairly brittle at 2-4 folds, and just 3% were very brittle at one fold. One percent of the books were not tested because of their value or because they contained large numbers of plates.
This result is perhaps less surprising when the comparatively recent age of the collection is considered, but the acidity of most of the volumes in the collection (86%) does. not augur well for the future.
Volumes Needing Repair
The number of deteriorated volumes (i.e., those needing repair for covers, spines, bindings, hinges, or leaves that are broken, torn, or detached) was surprisingly low at 25% (see table 4). Since several of these characteristics may be found in a single volume, the number of volumes or items needing repair is smaller than the total number of repairs needed. Therefore in the "Overall" column, 1207 repairs are indicated but this only involved 628 actual volumes. The most frequent damage in all locations is to boards and covers, hinges, and spines. Thus, if embrittled paper is not a factor, most of these volumes are candidates for rebinding. Extrapolated to the entire collection of 1,181,555, the number of volumes needing repair is 291,254.
User Damage
User damage or mutilation, whether intentional or inadvertent, was in evidence (see table 5 ). Of the books sampled, only 20% appeared to have been razored or torn, or had writing or underlining.
Scotch tape, or traces of food and drink. Of these, most common was damage due to writing and underlining (12%), and next was torn pages (8%).
Environmental Damage
Environmental damage to a book results from. its location conditions or from the book's internal chemistry (see table 6 ). Kinds of damage considered in the survey were fading of the cover, mold, insects, water damage, yellowing, foxing (yellowish-brown spots caused by dampness), and burns. Of the volumes sampled in the survey, 42% showed environmental damage, primarily yellowing (37%) and fading (13%).
Since environmental damage encountered in a collection can be related to its age and location, it is noteworthy that the collections in the Carnegie building have, at 49%, the highest percentage of this kind of damage. Carnegie, which houses the science and technology and mathematics library collection, is an antiquated structure with a problematic heating system and no air conditioning.
Intersections
Calculating intersections between two variables produced useful statistics. For instance, How many of the books with nonintact leaves have very brittle paper? Table 7 summarizes the data showing variable intersections. The numbers given in table 7 are frequency/row percent/column percent. An example will serve as explanation.
The first cell under the column, "Needs repair," also corresponds to yellow (acidic) pH readings. We find the numbers: table 4 ). The final number indicates that 75.63% of all books that need repair have a yellow pH reading. The statistics given are compiled from the overall library data except in the last two columns labeled "Bird" and "Carnegie." Therefore, the intersection data reflects the condition of the overall library collection. Although the analysis of intersecting variables yielded many results that were expected, the data also showed that some variables may not influence damage as much as has been assumed.
As expected, most of the extremely brittle books have a yellow pH reading. Of the books with pages that broke after one fold, 97% had a yellow pH reading, while none had a blue (acid free) pH reading. In the 2-4 and 5-14 fold breakage groups, the percentage of yellow pH readings were 98% and 89%, respectively. These statistics correspond to Yale's findings that ''more than 99 percent of the brittle books were acidic.' ' 3 In addition, Yale found that approximately 80% of the nonbrittle books were acidic, while our survey .results showed 68%. Most of the books with an acid-free (blue) pH reading had pages that did not break even after 15 folds. None of the acid-free books had pages that broke in 5-14 folds. Acidity was strongly correlated with need for repair. Approximately 30% of the very acidic books required repair, while only 13% of the acid-free books needed repair. Of the volumes needing repair, 76% had a yellow (high) acidity reading, while only 6% of the volumes with a blue (acid free) reading needed repair.
As expected, it was demonstrated that leaf brittleness has a direct relationship with need of repair. Approximately 60% of the volumes that had leaves brittle enough to break in one fold and 53% of those that broke in 2-4 folds required repair. However, 58% of the books needing repair did not have brittle pages (i.e., had leaves that did not break in 15 folds of the fold test). Thus, other factors, such as age or usage, may also be contributing to book damage.
The need for repair was determined for various types of book covers. Not surprisingly, volumes with a sturdy cover, such as boards or stiffened paper, showed a lower incidence of repair need. Approximately 33% of the pamphlet-bound volumes needed repair, while the percentage of volumes bound in paper or cloth requiring repair was 37% and 39%, respectively.
Only 10% of the stiffened and 18% of the board-covered volumes were in need of treatment. The only cover types requiring repair in percentages higher than the cloth covered were mixed, e.g., leather or cloth and boards ( 60%) and leather (50%). However, it is likely that age and environment are the major contributing factors in these categories.
Of the cloth and paperbound books that need repair, most demonstrated spine, hinge, or cover damage. Among the pamphlet-bound books, cover and spine damage were most common. Damage to the leather and mixed bound books was found in all areas checked, but was most apparent in the spine and covers.
Surprisingly, the percentage of volumes that have circulated in the last five years and need repair (36%) against the percentage of volumes that have not circulated in the last five years and need repair (22%) is not significantly different at the .05 confidence level. Thus, we can conclude that factors other than circulation usage are also contributing to the need for repair. The computer analysis does not provide the relative percentages of repairs needed for periodicals versus monographs. Approximately 8% of the collection sampled in Carnegie had mutilation damage, and in Bird, 25%. Of all volumes displaying mutilation damage, 88% were in Bird.
Although these statistics yield valuable data concerning the interactions of variables describing the condition of the col-
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lection, they must be interpreted with care. Rarely does one variable account for all effects noted. Usage and environmental changes, as well as other factors, may need to be taken into consideration.
CONCLUSION
The preservation survey provided comprehensive information on the present condition of the collection and the number of items needing repairs. Each floor of Bird and Carnegie as well as the physics and geology branch libraries now has detailed information on the nature and types of damage discovered. The analysis includes damage assessments by the type of repairs needed so that a detailed cost figure can be developed and a conservation strategy implemented. mine a proportional sample size for each stratum. However, due to a rounding error the sum of the stratum sample sizes will be greater than the suggested overall sample size. Hence, we shall base all cost estimates on the larger sample size of 2184 (3780) that will be the actual number of items surveyed.
Then the sample size per stratum, n 5 , is proportional to the overall s~ple size and is calculated by where n = overall sample size N 5 = number of volumes in a given stratum NP = total number of volumes under investigation (Np does not include the books from the sixth level) The data recorded on the testing forms were electronically read onto magnetic tape. Using Statistical Analysis Systems (SAS}, Testing Services provided an analysis of the data. The analysis included frequency tables for each of the twenty-three survey questions by library location and intersections between variables. In addition, location data was grouped into five categories: Bird, Carnegie, Physics, Geology, and Overall. The last included all locations. Frequency tables were constructed using these combined location variables with the twenty-three questions. This included tables by country of publication and year of publication by location. Years of publication were grouped in twenty-year categories for ease of analysis. Finally, three new variables were created to give an assessment of damage and repairs needed. "Needs Repair" became a new variable by combining the following condition variables: boards and covers, hinges, spine, binding, and leaves. "Environmental Damage" was made by combining fading, mold, insects, water, yellowing, foxing, and bums. "Mutilation'' was constructed by combining razored, torn, writing, Scotch tape, and food/ drink. These overall damage variables give a summary of the condition of the collection by location, as well as an overall assessment.
For each broad library location, frequencies and percentages were tabulated. Attaching standard errors to these location categories allows us to compute confidence intervals for the proportion of volumes in each location category with the characteristic of interest, e.g., environmental damage.
The standard error calculation gives an estimate of the accuracy of the sample data for making inferences about the total collection. The standard error of the sample proportion for large sample sizes is where p = the sample proportion and n = the sample size.* Using the standard error, confidence intervals can be constructed for the population proportion, p. That is, we can establish a 95% confidence interval for which we can be certain that the true population proportion will lie within 95% of the time. We calculate a confidence interval for p as p±Za/2 SE (p).
For example, in table 6, the standard error for p for the Bird location is 1.127. (i.e., SE (p) = 1.127). Looking at the data for the number of volumes mutilated we find that in Bird 426 volumes had mutilation and that is 24.72% of the sample collected. Thus, our estimate of the true proportion of books with .mutilation damage at Bird is p = 24.72.
To construct a 95% confidence interval about the true proportion of mutilated volumes at Bird we use the formula, p± 1.96 SE(p). We can be certain that the true proportion of mutilated volumes at Bird will lie within these limits 95% of the time with a 1% error rate. The Overall data came from combining the data over all locations. Thus, in computing the overall standard error we needed to weight each location according to its contribution to the whole. The formula used for computing the standard error for proportions from stratified samples was where B, c, p, and g represent Bird, Carnegie, Physics, and Geology location, respectively, and W is the stratum weight. Confidence intervals have been computed for the Overall data for all variables indicating needed repairs, pH, and brittleness. 
